ABSTRACT GARRAWAY, M. 0., and R. C. EVANS. 1977. Sporulation in Bipolaris maydis: enhancement by xylose. Phytopathology 67: 990-993. Xylose (1.0-10.0 g/liter) stimulates sporulation, but not significantly higher when the nitrogen source was Lmycelial growth, of Bipolaris maydis when added as a asparagine than when it was NaNO 3 . With L-asparagine or supplement to a basal agar medium containing glucose. NaNO 3 , sporulation, but not mycelial growth, was Sporulation on a xylose-supplemented medium was significantly reduced by 0.1 or 1.0 mg/liter thiamine-HCl. significantly higher than on a nonsupplemented control Stimulation of sporulation in B. maydis bS, xylose and medium, whether L-asparagine or NaNO 3 was used as the inhibition of sporulation by thiamine-HCl may provide clues nitrogen source or thiamine-HCl and trace elements were to key physiological mechanisms controlling sporulation.
2.0-cm sampling zone, placed in a Clorox-ethanol-NaOH concentrations of xylose supplement used. The solution, and the number of conidia were estimated as magnitude of the increment in sporulation induced by described previously (6). To determine fungal dry xylose supplement was comparable at all concentrations weights, six 12-mm diameter disks were removed from the in excess of 2.0 g/ liter. 2.0-cm sampling zone and then the mycelia were
The increase in sporulation which accompanied the separated by filtration from the agar by melting and addition of xylose to a basal glucose medium was greater washing in hot distilled water. Each experiment was done than that expected from the added carbon. For example, at least three times with five replications per treatment. sporulation increased from 74,000 to 118,000 conidia/ mg dry wt (Table 1) when the concentration of glucose in the RESULTS basal medium was increased from 10.0 g/ liter to 20.0 g/ liter. In contrast, sporulation increased from 74,000 to Xylose stimulation of sporulation.-Sporulation of B. 349,000 conidia/mg dry wt when 10.0 g/ liter of xylose maydis was enhanced by xylose added as a supplement to was added as a supplement to a basal medium containing a basal medium containing glucose (Table 1 ). There was a 10.0 g/ liter glucose. significant enhancement of sporulation at all
The amount of sporulation on a basal medium bEach value is the mean of six replications with the mean deviation indicated. 'Each value represents the total mycelial dry weight from twelve 12-mm diameter disks selected randomly from locations on the agar plate containing mycelia and spores of the fungus 7 days following seeding. Mean of six replications; mean deviation is indicated. bCultures of B. maydis were grown for two successive 7-day cycles at 28 C in the dark on a medium containing glucose (10 gm/liter) and xylose (2 gm/liter), followed by one 7-day cycle on the inoculum source medium, prior to use for seeding the various growth media.
cEach value is the mean of six replications with mean deviation indicated. d Each value represents the total mycelial dry wt from 12-mm diameter disks selected randomly from locations on the agar plate containing mycelia and spores of the fungus 7 days following seeding. Mean of six replications; mean deviation is indicated.
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containing xylose alone was comparable to that on a The thiamine-HC1 concentrations (0.1 and 1.0 mg/liter) glucose medium supplemented with 2.0 g/ liter or more of used previously were found to inhibit growth and xylose. The amount of sporulation was not significantly sporulation and to alter metabolism of the fungus (5, 6). altered when a basal medium containing xylose was For tests with trace elements, an attempt was made to supplemented with various concentrations of glucose determine whether the stimulatory effect of xylose would ranging from 1.0 to 10.0 g/ liter (Table 1) . be expressed in the absence of trace elements or in the Mycelial growth on a basal medium containing glucose presence of a trace element concentration (1.0 mg/liter) was comparable to that on one supplemented with xylose which was 10 times greater than that used in the Gx (Table 1) . Also, mycelial growth on media containing 20.0 medium. g/ liter xylose or on xylose media containing 1.0, 2.0, 5.0, Sporulation, but not mycelial growth, was enhanced by or 10.0 g/liter glucose was comparable to that on a a xylose supplement when NaNO 3 was used as a nitrogen glucose medium. But mycelial growth on a medium source instead of L-asparagine (Table 3) . On either containing 10.0 g/liter xylose only was significantly less nitrogen source, thiamine-HC1 (0.1 and 1.0 mg/liter) than on a medium containing 10.0 g/ liter glucose (Table caused a significant reduction in sporulation. In the 1).
presence or absence of thiamine-HC1, the amount of Source of inoculum in relation to xylose stimulation of sporulation was less on NaNO 3 media than on sporulation.-Since the carbohydrate regime had a comparable L-asparagine media. Thiamine had no profound effect on the sporulation of B. maydis, the significant effect on mycelial growth. possibility existed that the carbohydrate regime used in
The stimulatory effect of a xylose supplement was also preparing the source of inoculum for seeding obtained on a basal glucose medium lacking trace experimental media might have an effect as well. To test elements. Sporulation was 3,000, 32,000, and 39,000 this hypothesis, the fungus was cultured for two conidia/ mg dry wt, respectively, on a basal glucose consecutive 7-day cycles on a glucose (10.0 g/liter) medium with 0.0, 0.1 , and 1.0 mg/ liter of a trace element medium, then transferred to a glucose medium, a Gx mixture. The magnitude of sporulation on comparable medium, or a xylose (10.0 g/ liter) medium. After 7 days of media supplemented with xylose was 8,000, 72,000, and incubation at 28 C in the dark, these media were used as a 79,000 conidia/mg dry wt, respectively. source of inoculum for seeding experimental glucose, Gx, or xylose media (Table 2) . DISCUSSION The magnitude of sporulation on a glucose medium supplemented with xylose was significantly higher when Enhancement of sporulation in B. maydis race T by the inoculum source medium contained glucose xylose added as a supplement to a glucose-containing supplemented with xylose than when it contained either medium appeared to be independent of the type of glucose alone or xylose alone (Table 2) . Sporulation on nitrogen source, the trace element concentration, or the xylose and glucose media was not significantly affected by thiamine-HCl concentration. Also, xylose was a more the type of carbohydrate in the inoculum source medium, effective carbon source for growth and sporulation than Also, mycelial growth was insensitive to the type of was glucose. Pathogenicity and virulence of B. maydis carbohydrate used in the inoculum source medium, race T were not altered detectably following repeated Nitrogen source, and thiamine and trace element transfers to media containing xylose (M. 0. Garraway, concentration in relation to xylose stimulation of unpublished). Therefore, media used in the foregoing sporulation.-For this study, NaNO 3 was compared with study should be useful to others investigating the biology L-asparagine because the changes in pH of the medium and physiology of this pathogen. which accompany the utilization of NaNO 3 by B. maydis Since xylans are a major constituent of corn cell walls are comparable to those which accompany the utilization (2, 16) and B. maydis race T produces significant amounts of L-asparagine. Consequently, this permitted a of xylanase (2), it can be assumed that xylose is released comparison of the effect of an organic and an inorganic and available to the fungus from walls of infected corn nitrogen source under similar pH conditions (Table 3) . tissues. Recently, Carter (3) found a significantly greater 0.0 20 ± 7 32 ± 4 28 ± 3 35 ± 4 0.1
Final pH on L-asparagine-containing media was 5.7 ± 0.3 with xylose and 6.3 ± 0.3 without. Final pH on NaNO 3 -containing media was 6.7 ± 0.2 with or without xylose.
bEach value is the mean of five replications with mean deviation indicated. cEach value represents the total mycelial dry wt from twelve 12-mm diameter disks selected randomly from locations on the agar plate containing mycelia and spores of the fungus 7 days following seeding. Mean of five replications; mean deviation is indicated. 
